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#11 2004-072708 '-^-i?: 1/ 

[tt*II 1 ] 

-Vffyh') -A^ 2 : 2 : i:5.<^"i : 2 : 1 ov^T:}x:^»^-e2b^tt« 1 i'f£«o«ifeJl 

im>m 3 ] 

^ : I [M2 Y2 L] 2 • xH2 01 nRV'l [MY2 L] 2 • xH2 O! n (fcff M 

[if « 4 ] 

umm 5 ] 

[if 6 ] 

[If *?1 7 1 

[if ^il 8 ] 
[ii*jji 9 ] 

[If 1 0 1 
[i»« 1 1 1 

[if *Jl 1 2 1 

li-r^>. nv>>A-f:^>. ^DA-Y^^, ^V-7^-r>-f^>. ^^"y-J 
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#M 2004-072708 ^- v I 2/ 

1 3 ] 

1 4 ] 

immM 1 5 ] 
m^m 1 6 ] 

[W*:5i 1 7 1 

umm 1 8 ] 

H° 9 - V >- KtJ)^ ^ X n ^^mit^m ^mLXtj:^ m^M iTb^^l 7(D v^-f tt^O- Km 
[W^IJ 1 9 1 

2 0 1 

tr 7 - V 5^7'' y Yif. tf 9 V > . tf 11 >; v > , r vtf u y > . v t: u v ;v 1^ > , v tf 

2 1 1 

m-^-m. 2 2 ] 

1 2 1 ^7)v^'rtt>&^c|am(7)^^#M^#:«it#o 
[W*J1 2 3 ] 

M'y-^^ify Yif^^ 2m±0«^i^^*Lr>& J), ^ 2 J^±0«^^(^ ^ t> co^^^fe 
< t 2 <:>ifi-Sy^\Ln- -nT.^ y^V^\Z^ OfflSfP^LTV^JSfi^]^! 2 2 OV^-f 

Ift*:^ 2 4 1 
[If M 2 5 ] 
2 6 ] 
lit^:^2 7] 

2 8 ] 

ttliE#2 004-3095579 



#il 2004-072708 : 3/E 

umm 2 9 ] 

mMm 3 0 1 

mmmo 
im^m 3 1 ] 

itmm 3 2 ] 

im^m 3 3 1 

m^m 3 4 ] 

tmm \i^-h2 9 (D\^^'fftii-\z%m.(r>-mm^m^m^^h.. w.-^m.^m,%m^m-^ 

[W*:^ 3 5 1 

[W*:^ 3 6 ] 
[W*?l 3 7 ] 

^•2.|f*ll3 5 3 6 O V^f^:^^;^^■C'^ ^ «^MIt#^^0^3t:;^-^o 
3 8] 

vmim 3 9 ] 

mim 4 0 1 

4:tTdli«3 5 75-?) 3 8(^V^TtL75^c|S«0:ta^Mlt#«^#:^M^5^-^o 
[W*:^ 4 1 ] 

^y-h^. m^m-( ■^y^^t^it^^^hx^xm^^i-L^hm^mz 5/&-ib4 oov^-r 
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^iS 2004-072708 ^-5- : 

[0 0 0 1 ] 
[0 0 0 2] 

2#BB) o >rc75iBf4^:53'^t' ovarii. ^m(Dmm^^m^:d^m^htL. ^<7>mmmti;mm 
^B^^-mKfm^fixLt\^\ tufBsef4a^^(7)MH^B<7)^* (-y-^x. >^jnm ^mm- 

[0 0 0 3] 

[#^^^i^^:iM 1]M. Kondo, S. Kitagawa, et. allAngew 
. Chem. Int. Ed., 36, 1725 (1997) 

[#^#lt«2] S. - i.Noro, S. Kitagawa, M. Kondo a 
nd K. SekilAngew. Chem. Int. Ed. , 39, 2082 (2 
0 0 0) 

[0 0 0 4] 

^mm. m.m. n^. mm^ ^mm^iizubt-ri,^ 

r:^h^mmm7bmmmi]izv:^m. mm. mmmir^^t^b^x^. Lyi-i>^<7)m^zmM^'^ 
mm^ti^ ^t:^^fj: < miibxmmm^j:mm^mmimikit-Rzf^(7)^i]mm^^mmyjmx$) 

mmi^^m^^-fz^tKx^^ m^. mm. mm. mm. ^mm^it 
}^i^ti-^^m'j^miz^\.^xBmKim^^^t^^^x^. mmm--Mim^£. mmm. 
^m^^M^m^. mmi^m^i^. rzt. ^^^^)PX(D^m7bm^m7i)^^mx^i)-^^m 

[0 0 0 5 ] 

<i> ±m-^tyt^ m^m-i ^> t^^-njm^^^m^t^^t^ m^m^ t^^as 

#?LK«it ^^-t- :b^t ^mm. t-r^ mm^mmimiki^x^ z> „ m^m^m^^m^ 

\zis\^x{i, m^^miwmmzio\^;hm^iK^^::^Yi)mm. mM. mm^^fi^o ^<Dm 
^. m^. mM. mm. mm. ^^t. mm. ui^. ^mm-^ii\^^h^:h^m^mK^^'^ 
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#ilS 2004-072708 : 2/ 

X$>:ho itM^>^$t#M#(3i3V>-r{i. mni^m^ ir:y tmm^^'lt^'-'^tmm^^ 
- V > K i: J; !9 «^ $ a ^ tir|B#7L®«3t tu ie.^tt .-Jf U v - t :7 > y L 

: 2:2: : 2 : 1 <7)v>■r;i^;^^l:■^^t^^l5< 1 >tcfBmco 

m^m±m^mn^m:^i3\.>xi,±. 2:2: : 2 : 
1 cD\.>irii^^(D^)\^i:tx^m^Kx\.>^ mm^m ■< ^ >■ t itiB^a-fb^® tmm^^-v 
yYt\zx^. mmmmmm. \z is If ;h miummiE l < mmm $ tL ^ „ ttr 13 
v-A^\ mK.ii^2-^(7)^^:b^7t-7v:^^y^>v^zxi)mKi^mLxiBr). m 

o 

<3 > ^ : 1 [M2 Y2 L] 2 • X H2 O! nRV\ [MY2 L] 2 • XH2 Oi n (fzfz 

iBHV- V Kt)^ mk.lt^2^<D^^i}^K - TV y ^y^ri/ZX 19 ffiSf^ffl LT^ i9 . 
^ ^1 [MY2 L] 2 • xH2 01 n-e^^tL^o 

< 4 > #-?L««7t;6^ -ScT)::^^ $ o|E?L75^~miiJfi^tc@e^ij $ ^x/iM-c^^ -2.tulB< 1 > 

/i-'^< 3 >(7)\^^-rM^zmm.<^mm^m^^mik^tx^^o m^m^m^^mmmzisx^^ 

. M^, CK^. 5^*f#*{i 13i6fc-t'2>#fI^H^tc*5tt^ 

< 5 > #?LKif®:*^ ^m4-^yh ^mt^"^^ t xfm $ ixfzy^m^mm 2 

m*«^W.il^ci3it^2v^cp»-r^ 2 otS^ ^tih(DmmizMLX^mi7\^7bmm 

u^:^\^^zM^ij\^(D\t]^i}^mmLfz>Rmxm^]Lfzmmi^y-v ^^y kjcj; 19, 

<6> #?LK«3ttC;feV^T. SlV^tr^^i"^ 2o<7)lf9-i; j^-^- Kt. m2^(D}£9- 

^]ify Y\zm^'Li)-^<^^fihh^mr\zitLm.-t^ 2ooii°^- V Ki:, ci;!x^,4oco 
^° 7 - V > K cfc o -c H t il t:: ^ ^ fl±t h xmM. $ txT ^ ;g> ^im<D|ffl?L 

5 >niB«^«^Mit#«^#:T'*;g,o m^m^m^^m^mz^\^x\±^ wk(omii 
^fzit. ^<D^m)^h^^7syi3mm^i\,z^m.m. mjm^ft^o 

^< 6 >OV>-rtt75>mBm<7)*a^«#t#«it#-e^<l,o m«^Jli|#:«it#:tC^V^T 

< 8 > ^^^Mii ^m^^yt y^mt^m t xmm ^ fi^^mMmmm^M-^-h^^ 

m^^±mm k^^^>x^ 2 0 ttriB^n^ggs^^fi [zisn^h ^ ^ > l . 

^fih<D^^±mmm^w.^}i\m(D~<Dmm^m±mmm^miL\zi5\f:by^mt^m t 
. sij^O'ffeoflfiiB^ii^MJiMmf^tcisit^Wft^t/t^ei^ ^M^i-hnm\^x^m^ t 
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mm 2 0 0 4-0 7 2 7 0 8 ^~-J : 3/ 

<9> *#^M/ico^^-r MciBtt-g). —<D^m4^yiz^^^-t^ — 

«^t#t:- * ^ o is T (± . #i| k. ^-(D^^W^mm \z is ^ 

< 1 0 > ^w.^-^yti^. f^mmmmmmz is ^ e mmii-^ h 1 2 ^^75*0 m^K 

il#^«^t#: T . ^ :t > tC3N- L . m^-^mit^m t . ttriB tf 7 - > K t 

< 1 1 > ^rn^^y^^. 2fficoigi^-eab^tfriB< 1 >:d^h< 1 oov^i^ix^cfBttc^);!- 

. mi3:tl^'fb'^% t . tf 9 - V 55r ^ K t ^^^^^ L T v> -2, o 

< 1 2 > ^JS^^>'/6^ iiBi^:f u-j^A^^y^ ^uA4^y. y'f'y ^y 
. ^■^yi^^A4:^yRrfmi^4:^yi}^hm^K^fi^mm< i>^-h<i 1 ><D\^>irfii<zm 

< 1 3 > mmt^w. ^m-( ^yi<zmm'^m^j:mmmi^'f-x^^mmm< i>7b-h< 

<15> y^m^ih^W. ^y'Jy-2, 3--Jijji^:^^^iyU- hx^:hmm<l>7!}^h 

^ti9 v>- 2, 3 - v5^;v.i<^v V- h i::i3tt^fl*iE^:S.^— <^«Jg?-/6^'— <7) 
^M-f ^^Jw^tLTSB-filt-^nrtg-t:-^^ t^t;, ltli°7v>'-2, 3 - 5!7 V- 

t>fl5< l>-^^h<l 5 >(C|B«<7);tmM^'f*«^#:T-^^o S*«^Milf«5t#:t3:fe 
;0-l:*'i)mffB< 1 >^-?>< 1 6 ><^v^ri^/^^^;|Bm<7)^«ife^^#:|f^t#^?^-g>o m« 

^m^i$^mMmz^\^>xit^ mm^m^it^'i^Rzj^^mm^y-vify vmmwm^. ^km 

* tL«\ tufB.ffl?Lc7)il^ntt =J) j^Tfc'tt i ^ o 

<1 8> P^f^ K/?>^ ^•rn^#M[:^%^^LT^^tfrlB< 1 >:^-e.< 1 7> 

<D\^^irivi)Hz%imomm^m^^iki^x^:ho mm^±mmitmmmz^\^^xit^ 

<19> l£y~V ify -^•rniI^:^M*ygJ3^L-r^^|friB< 1 >/5^e5< 1 8 > 
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#11 2004-072708 : 4/ 

7^ }^^^-^^^<7)^m^ t^KML xmKi'fm lx^^^o 

/^°>75-P,^^j.X$;}^;z,tlJfB< 1 >:^-ib< 1 9 >(D\^^'fK-A^izmm<D:^^^m^^mTk^X^ 
l^xmKim L T v> <g. o 

< 2 1 > tf 7 - V <^m-^mRv'm=Bnm(D^-^j: < v^-rtt^e/^r-*^ HfriB< 

< 2 2 > i£ 9 - y r^'^' K^ei^ J; 19 #li¥tg^-^ ^ tulB< l>i)^h<2 1 v^-f 

<23> tr9-';#>K75^ 2m±(D^^5^^°';-7-^^LT^i9, ft2i^±co«.-}^°'; 
^-(^■9 -t,<7)/>;fc < i: ^fe 2 •0:^ssv^c TT - TT ^ dp > ^- j:: j; (9 /ffiS'f^^ LT v^;g, ttflB< 

tci3v>T{i. m%^^^-')ifyYif2\>x±.(r>^myf^')'?~^-^\^xts:^^ m2]>x±.(D^m. 

h c7)P^^tc J: hMmz J; 19 s fitrlB 2 oopfr^^K 1; -t-Fh^ct) n ~ it -^^^ ^^ifmi^-^f^. 

^%\Wiz X. (9 . tfria 2 •o<^^;^.i^° u -7-;^i^~#<:/3:v^ tt - ;r ;^ y ^ > i^'tx j: 19 M'SMWi 
<2 4>_ ^ii^^^v -r-^ei^ ^ ~^-^^^si)^$tL;i,tufB< 1 >/ei^e>< 2 3 >o 

■r:?X;0^i;|BmooM^Mtl«^#-e^^o i^«#^lt#M#:^'*3V^Tii. tfflB^':^ 
V -7-:^^ ^^"tl^SIf #:«#:(7)«^H#tCHfr|B^S ^ ^ tcffiSf^ffii"^ ^ t 

'^--b-hmw^^Mwm< 2 4 >tciBm<7)*mM#i#:«it#-c^;s,o w^m^mm\im 
m^ty K-mTL^^m l -r o HtfiB*ii'fb^i|^25.y^/X{±tuiB tr 9 - v 55r > k 
<2 6> :t >t4*° 5^^°'; t'-jv;^;!^^^^^^-^ h V i>.-t?^^tufB< 2 4 >:e>^ 

< 2 7 > -^-^lic^v^-f ^^>6^0|tH%■t?^-2,t^if^< 1 >>e>^ < 2 6 ><D 
V^-rtL;6M'fB«CD«^MIt#:«5tfl5:-e^ o 

< 2 8 > h (Dm.UmRXrmm<D^J^-fj: < ^: ^>V^-f tL>$>tcMv>P>tL;SttfWB< 1 >;$^?>< 

2 7>(75V>-rtL^-tCfB«tO:t«^^#l#:«3t#:-e^;So 

< 2 9 > h <7)^t^6^J;&B^J|^^25.tf@£^!)CDi^^^ < t i> v^-fl^/^-^;fflv^ tt^ tfrfB< 1 
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#11 2004-072708 ^- v : 5/ 

< 3 0 > tfriS< 1 >ii-h< 2 9 >OV^-r^^^-^;fBf^O«^SIt#:^fjt#^^^■t<l. i 

< 3 2 > tf)|B< 1 >i)-c^<2 9 ><OV^-f tL564zfBm<7)^=^^MII«M^^M±tc;t 
L T ^ ^ d i: #tt t i- ^ ^ltgtt«at#:-e ^ ^ o i^^t^Mit^ is v> -c fi , tti IB^Ii^ 
Milf»3t#/5^^S4S±tc5^v^il|^gB[p0tt^^i-'K*^T:-SB^iJ $ ;?xTi3 ^) . ift^tt^-e^ <s o 
<3 3 > ^«^MIf#«:Jt# i3 ^ ffl?L , r ;^ h ;0^m«7!;MSB^iJ $ i'Lfzm%^< 3 2 
>tciBmoMtt«it#:-e^^o mMtt«^#lc^v^T}i. mW.Y7.Yii^mm\zMn 

< 3 4 > ttfiB< 1 >ii-h<2 9 >(D\^-rM-\z.%m.(o:^m^m^m^^\^h^ wm^-^ 

#t#t«^t# is ^ ffl?L tB II StJ -tr ^ ^ tlrf B r h -fhh^ 
<3 5> ^M-f:t>t. M^M^^^^Ig-^BTfg'&^lb^tJt. ft^M-f 

nrfg^s? 11° 9 - u # > K i: . m^s-r y t ffisf^ffl-BTfg'&^a'i^" V -r- 1 ^^m-^-r-s i h 
i5 r {i 4- # fi-^-r ^ /f -c\ m%z-^m.^m,mwtj]m^ /O^o ^ oi^h^hS 
^ ^ > i: m^^mt^m t mib tr 9 - v yvhKx^mm'^ tt-s ttrfB#?L««7t7&^\ 

< 3 6 > 5 0 'cjy.TT'^f ^tL;i,tiriB< 3 5 >K%^m(D^m.^mm^m^i^^(Dm 

< 3 7 > U^i)^. i l9#^tL^ififB< 3 5 >i}^h< 3 6 V^i":|x>J/-tc|Bm<7?;t 

< 3 8 > # w - (7) f^^^Bt ^' 43 ^ iB'^M;^/^ y -7 - CO ^ ;v/'^Jl ^ :t > 

^20. -C^;5.itilB< 3 5 >;^^ib< 3 8 ><^v^T1^7)^-e^^;t^#^|§#:#^#: 

m^m-^ ^ y t (D^ 2 Oi>X±Kir:ht. — ^eoitS (100~400nm) 

tT-9ltrlB< 3 5 >^>h<3 8 ><^v^-f ^^5e>^rfB«(7):t«^Mit«7t#^7)$^3t;^te"e^^ 

o mmm^i^mm'^^'y mmmm^m^i^mMmz^if^hmKom^ij^'^yri^x^ 

<4 0> ^l-^f^jc, #?.tL7t,MHSH7I;^«^'ML-;^lS];6-^^gtrff Lrl)ni±1-^31*;^fi^ 
iB|p]^!!La^^fTdtulB< 35>;d-?><38 ><7) v^-f ;?x:d-t'fB«<7);t«#Jli|#«^t#(75M^t 
:^-ft-t^^^o MSI^iBfn]^a=^:*tJ±-e#9 tuiB«^Jl$t#«^#:t3^tt-5.«cO|6] 

<4i> ^m^ty:^^. M±m4 ty^-^t^it^mtLxm^^fi^mmo 5>7!}-h 
<4 0 >(^v>i-^tt;6-tciB«o^«^sii#:«ig#:cDSjg:^-s-^^^;so mmm^mmwmM 
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2004-072708 ^-'J : 6/ 

[0 0 0 61 

2^110^1:: J: -s %mziBi,f^mm^m^ir^z.ti)^x^. m^. m^. mm. mm. 
mm. ^■^jfm^iici6tir:h^m^mKi3if^mm,^j:^n. ^^-m. m. 
■m^mmtLxtj-M^zmmir^zt:^^^^^ yxh^mm^7bmmm^izm.m. urn. m 
m^^^ ^ t ^ . Li}^i, 't(DmKmM:^mm^i'i^ >i t < mibxmm^^j:mm± 
M^i-^m7^'(^j^xf^(Dt^mB^^j:m^y3-i&x^^x^m^^B^ (^t-fx, ^ytm) ^m^^ 

WfM. ^it. wm. ^^if^^ti ci6i-t-s>#=rt^^'t3i3v^rMtc^sffli-^ 

U'^)ux<7:>^m7bm^m^^mx^ ^ ^'m^^j:mm'iry-^-^m^^^ ^ ty!}^x^^o 

[0 0 0 7] 
[0 0 0 8] 

ttriB^li^M#i{*lf it#: r fi . tu le^feM ^ ^ > <h mis^iift-^tJ t mm t° 9 - v 

1:2: 1 <7)v^-rixpj^-e^;sco/5^'0t Lv^o 
tui2^;vj:b:;0^'iii&2 : 2 : : 2 : 1 cov>-r:ix;i!--e^^ t . tfrlB^^LKtfitt^is 

y^rizj^ rims.i'^m Lxis mn - n 7.9 y ^ > vi^m^^fzmKW^'m^x^^^^iiz 

[0 0 0 9] 

ttrlB^S -T :t > t tufH^llfb^f^ t tuia t° 9 - V > K t <7) ^ ;v J:b (^Jl ^ : :ttS 
[0 0 10] 

wm^m±m^mn^^t\^x\t^ ^: i [Ma Y2 l] 2 • xH2 01 n. x^^fi^ 
^«-r :t>i: LTii (c u) ^m^^ (wMt Lxit. m^iicu (c 1 04 ) 2 • 6 H2 

0^fflv>) , tfrlB^^^b^tJi: LTH°9 v^- 2, 3 - v''* V- h (pydc) 

^ffiv^ (Mfl-iLTfi, ■^!j£i^t:7 2 , 3 - v^;^^^^^^ h U -i^ A ^fflv^) , Iff 
m^-y-V :ffy ]^^tLX}^9py (pyz) =^fflv>/i:^^ic{i, 
.^|[Cu2 (pydc) 2 (pyz)] 2 •xH20}n. "C^^tL^o 

^ >- ^'-^ i !:) ffla^'^ffl L T i3 !9 . #S^fg ^ 7 - U > ;s J^-^. BulB^ta^^ 
^#«7t#:{±. ^: 1 [MY2 L] 2 • xH2 0} n. xm-^fi^^^mykm^^^ts-OHm 

^^iiz, w^^i)^^^-^j:mju^^mmwmiz-mm^i^x^^:hmm^jis:mMi)^ 

miE#2 004-3095579 



#112 0 0 4 -0 7 2 7 0 8 : 7/ 

Wz. m^m^m^m^mt. m^. m%. mm. mm. mt. mm. mt^. ^m^^u 

[0011] 
[0012] 

[0 0 13] 

tz-mm-^m.±m^m^mtm'^6^w. m%^m. tm^^m. it^^m. mm^^m. 

[0 0 14] 

h ifx i ^ iiK m k. fris^M ml^-^mtm'm t xi^m ^ fhfz^^^m CO 2 m 

±<^i*io5:v^t;K^t-^ 2-0^!^. ^^ivmf^n]^^\iz.i)^<:>m—^mmxw>n\-^fz}d'7~ 

Z.(D^nt?:^\if^m^(r>n.±mh\^x\t, HI 2 19 -eab 0 . ttrlB*li^Ji;i (m 

24'C02D s_heetst X^Xty^^MM) m)l5tf 9- U P^f V h (1112 4'<^p i 1 
1 a. r t LT^$ixS#;|;f;^^) i: J: !9 . ^M^^Jfco^ifch^^ L^^~5v^ $ 
T-^7nc7)#-?LKS5it (0 2 4>(7)3 D porous f r a m e w o r k i: LT^^ tt 

[0 0 15] 
[0 0 16] 

tzm^i-A^M^MW] m K ^tix^^^o l t . mmiioM^h^ii: n . mm-r ^ i-^com 
m^iiy-v ^^y V tm^'y-v ^"y vxmt fhfzmm^M^mm <dwm t xmj^z $ titz^ 

mt^^ (|l|2'4'CD3D porous i r am e w o r k t Lxm^fi^W-MRrfM 
3:^<^Porous Space per 2 C n t Lxm-^fi^Wl'^i^MM^M) o 
[0 0 17] 

ffliE# 2004-3095579 



#11 2004-072708 



m (Cu) RZ/}dy'yy- 2 , 3 -S^~*;i'4^>^>i/- h (pzdc) X-m)^^i^fzm 
[0 0 18] 

[0 0 19] 

^)ify Kt^K^Lp6-oi;pL^ tm&TOi^'fift-r^ 2o(7)tf7-V:^> Yt. ^ixh4'0(D 

ify YK^^xmt i'^fzm?.m^^mm ^ tt ^ mm t xm)^ $ ttr -2, miL(D 
mm^K mm^y-vffy }'^omnyj\^i>zm^n^j:yfm-A^hM.xm-^(oiz^^x^^(D 

[0 0 2 0] 

c p L - 1 ~ 5 t^isv^Tti. mm^iiMm^i<z^if :hmm<Dmmmiu\ mm^^~ v 

y Vmmy^mKm^fT-^j::)^\^:^-hM.fzi^^^z^ mTom^-^co^i $^;tLTi/^^o >fc 

^tL^o^#^jtci3v^T{i. v^ra^), tulB^M-f (Cu) -e^^;, ttriB^ 

M^if^/^^-li°9S^>-2, 3 h (pydc) T'^-So iPt.. m4RZ^ 
m 5 ±^^ffi ^C7]N L 7tM|BA#M C P L - 1 (^J^-^, tfflB tf 9 - U > Ft^^' 7 v > ( p 
y z) T-^ 19. 1^4 X 6 (0. 4X0. 6 n m M "C^ i9 . m 5 i^it'^f-^ t fc* 
i^mCP L- 2 <Di^^, IfriBt'^-V ^■'^ K;0^~tfev y> (bpy) "C^ i9 . 8 X 6 A 
^ (0. 8X0. 6 nm^ ) »9, lll5±^^1il'^L/c*#:f!lC P L- 3 It 
BBt;:7-i;:^^->K:^^'vT-'flf^>' (p y r e) -C^J?. l^jSXSA^ (0. 8X0. 3n 
m 2 ) -tr ^ (9 . H 5 T^&iM L fz^mH C P L - 4 (D^^. MfE tf 9 - V J^f > K^^'T 
y^ll V V > ( a z p y ) T'^ , ItJ 1 0 X 6 A ^ (1X0. 6 n m M X^^, 05 
^miiZTT^LfzMc^mCPL- 5<D^^^ mm^^~V Y^^^i^'}£V PJ^J^^uy (dp 
e)"e*i9.|fjl0X6A^ (1X0. 6nm2) X^^o 
[0 0 2 1 ] 

[0022] 

IJ£«^@B^iJOTtgt>fe-S>o 
[0 0 2 3] 

ttffB#?L®«^lcj3V>-c}±. ttrlBvWLco:^^ :^igt?^o T J; v> L. aS^X^-o 

^<D:)vmK j; i9 mnTbmmm-t^ ^tKxn. mmiiKMLxmmy^ v 7!}mm.mLfz ^ 
^^t^^^^7iim^m^mt7'j::s,fzit)^ m^m^mmi$-mmi^^'ty^-^<DmMiz& 

MliZ^mirZ,^ti!)^x^:ho 
[0 0 2 4] 

mmmm^mmtLxu. mKmmii^^<. EmKmzxM:^M^'r^^t7!}^x^:h7b^ 

{±J|E# 2004-3095579 



2004-072708 ^-i^ : 9/ 

>ltLT#^^ ^y_mita.=.y h75?-}fM$arv^^cO755'0t Lv> (IH 6 
tt^Dcopper unit #HS) o ■iff5W^Mit{$«^#tli3lt-& mrfa«^^ 

«^>p,ii«itmf5 is tt <s ttria^^ ^ :t >- i: . -ftfef?) Hfrl5^li^Jie«^#fS is it ^ ffilB 

^^l-fk-^t? (H 6 ■&(D \£'7Vy-2 , vV-h (pzdc) #ps) 56^^^ 

^^t i}^X § ^ o 
[0 0 2 5] 

L a y e r ^fihm-rVX\tLWt^mm^) l::i3ttS— ^^f^MMl^fiaf 

m(D\£-y-Vffy Y\ZXy)^m^ftX^^:hfz!^^ m^m^mm (lII5 25.ri^^lll6 4'0 2D 
L a y e r #M) ^^ S^:^1«]5&^'|WIIrI ^ tlffirSj L^^-omMfi^^CfS^J L/^itiat"^ - V ?:f > 

$ tfrfaiffl?L<7);^ ^ ^ iiig-j^— -r ^ ^ t ii^x § ^ o 

[0 0 2 6] 
[0 0 2 7] 

-mm^m^ tyiimm^m^mm^mit^^\,z^-ifLx\.^}b:Lh<D^m-^^}i trfi. 

[0 0 2 8] 

ml^W^mi^^x^h^m^Kit, ttria^s^ y tuiaM-fb-^t? t -eitta^Jiit^Ji ^ 
Mm.ir^^ti)^x^:ho 

{4ifE# 2004-3095579 
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[0 0 2 9] 

T {±. t: y - 2 , 3 - i^-:;^? V ( p z d c ) . >fe fc*7{)-'Mi;^tf ^ o 

ii°';v>-2, 3 ->'':^f;i/.i^~^ v V- h (pzdc) /^>^'*f S Lv^o ioi^^, m^')z^^> 
-2, 3 h (pzdc) tci3tt'5>M*M^;^)^-O^M-f > ti^^j- LT 

mim^^mx^^td^K. m^v'j>-2, s-^jijjv^^^iyu-y (pzdc) tc^fo 

[0 0 3 0] 

[0 0 3 1 ] 

-If 7- y K- 

mkit^mmmm^m -dry kzn \^xm:s.im7bm^m l . 3 -Ajtm^mm ^ti. m 

t/^. hm^7-^)-ffyVt\^X\t. ^y'uW.l-^'mMmzy^\^Xi'j:^i\:^m-bm^L 

o ^tv-v^'^- ^^Tum^^m^mzy^i.xtj::i>it^mx^^^^^ -yitcfs 
m:'r^mn^^Tuw-.^i)^-(D^m^-^y^zML,xm-K'^m73mm:m\^. mmz^m.-t^m 

[0 0 3 2] 

ttrlBtf 7- y K<7>^#:Mt LTfi. tT^i^^ (ia7T^<Dpyz) , }£}£^)Vy ( 
lll7T^c7)b p y) . Ty^}£^)Vy (0 7 T^cT) a z p y ) . v t° V V >- (1^7 

T^Odpe) . V}£^)V)V-<y-^y (H 7 T^O d p b ) . v E"'; (n 
7T©(7)dpyg) . e^-lf V v;lxjc^ > (HI 7 T^O d p e t h a ) . V }£V 'J 
y (IIl7TSOd p pro). i^H Fn^e^^J,^^ (d h b a) . :i^^vy^-^} ^-)V 
<Dm^ \Z tf y i>- > Lfc^>0 (dpyg) . tj: }fi)t^},f hfl^. 

^xis^ ms^ify-V ^^y V:bm%?.^yi^^y (EI7TmOpyz) X^:hm^. ttlB^« 

^mmm^mi. m 5 ±^:^m i<z^ Ltzmtmi^^m c p l - 1 comi^^'tm w^^b 

tLxBrnKWhti^o mmT^y~V:ffyh^-^^\£}£Vi^y (III7T^(55b p y) X^;hm 

ffiiE# 2004-3095579 
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^--J : 11/ 



[0 0 3 3] 

^) ^M^MLilil^l-^^ t tci i9. tfrfa,1iIll?Lco^|; $ (#ft, ^g^^ir 

mm\>zw.¥]Lfzmmmimm^-^m^-t:h^hiflx^:ho ttz. mm\z. m%^mm.±m 

te) =^ S t^'^Mi- ^ t -t^x ^ . m^mt^t; ^ S fit) KJB C T . M X. (mtffl^L ^cn^jg^* 
Mlt#«7t# i3 v> T {± . ffrlB^M ^ :t > t wm^mit-^m t ttIB if 9 - V :x K t J: 

[0 0 3 4] 

:9>^ftoJ: !9fev>if9-i;:^f:/ KicioT^I^L, SOcoffrMtl^Mii^T) 2 Sfi. ^^ft 

CO i ft If -7 - v > K j; o -cmMi-^ ^ t ^-'-^ ^ . mmmm^mmi^mmmz^n 

[0 0 3 5] 

«^Sil#«5t#>a^'^Mv^MH^ x^^hizi.t^h'f. -e <^ F*i ti -7 V ^ V ^ ^ (7) t 

>fct^rsB;t^^^f^#:«7t^w#^i^;|.o ;fci3, i^M'^mRif^'jfmm'D^^ < t i>\^^i'fi 
m±m^i-:h;iti)^x^^t\ mx.it. HufBiffl?L«iB^'^ hy^jmum^H'ifzmizm'r:^ 

^tL^i:. mr^h<Dm.m^zxz>mm (mt^^^-'jify vi<zm^hfL:hm&tj -n&ti 
$^^^iM:^i-^o Miz. mr^}'i}m$miu-hmmir^t. mr:^}'<Dmmi<zx:hm 

[0 0 3 6] 

tulBtf 9-U if^ F;0^'fEfiftnTfg^^co<7)^#:f!|^: LTti. 2 m±cO*#.i^°i; v- L 
T^!9. ^2m±cD«.-K W-co^ < ^: if) 2o;e)^^2v^tc. ^Jxff. ;r - ^ 

y ^ > ^\ tKJM-^^ tic J; 19 ms.i^m LTV^^ ^ c075«Mt'^tf i^, tL^ o 

^ (Om^. HUlB tf ^ - y :^r> KtCiStt^tirlB ;r - tt :^ ^ > iJ'\ 7X*M^^O>i=gS'f^ 

fflc^ii#x(i«i^twj; (9, mmm^m^'»-mitmzisif:hmmm^i(7)mMii)^yi^^^yy)v 
tt^^. mmii(D±^^ (mM. m^) tsw^^^^o ^lt. toxLif. tufBiffl?L 

mmmz 004-3095579 
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^-v: 12/ 



fpffl mwt. mm tf 9 - u ^^f- >- rmpm l . ttrisiiH^LcT?:^ § $ (mM. m^) 

[0 0 3 7] 

^s/sfi. wm^m^ '^>t\^x(Dm (id itriB^M'^^^; lt(^4, 4' -t*tf 

O ^ <D—(D^^±mm Km%^ ^"7 ~ if y Y t LX (DV \± K n '>^J.#@^ ( d h b a 
) (0-'-^m^^'LX\^^i)K i^(D:^m±mmK\tm'J^Yu^iy^M.m^ (dhba) \z 
istt^Mfife'^LTV^j&v^o tfffB'f&<^*^^Metc(itff|B-:^H Kn:^'>^J.#m 

(dhba) hm\\(DV\LVu^iy^MMm (dhba) (D-m^^'i^^\^x\^^^i)K t&IB 
-(7);t4t#^;S^c(iftv t Vu^^y^M.^W. (d h b a) 0«t±|t^LTV>5fcv^o 

(dhba) M<7?^li^M/itc^^L7t:ttrfBi^ti Kni^v^S« (d 

hba) ti^K xi-L^mm-^^-oxis^ ^ ^^^<^^7-u^^mnmikK^n^ nm=^t 7t 
^^^^^^'^^-^'^^^-^^o (a) K^-rmm^mmitmMmz^\,>x\± 

. m sB e -7 - V > K:*^ 2 o OtfflBi^^ H K n ^ ( d h b a ) ;r - ^ 

[Cu(dhba)2 (4, 4'-bpy)]. -e^$;?^-^.o 

[0 0 3 8] 

EI 8 (a) iC^i-;t#^W,l§«it#:fcML. ia^2 9 8 K-T:\ :^';^i±^#>^ 

±tfTv^§>fc;e)^^e.^ ^ > (p^-;^) =£-DM*$ii-r<;z^;5. ms (b) tc^i- j; ^ ^^^-^ 7 

i5'>' (:^'>?.) ^m.m^^^o M*«#MII#«3t#^c^tt^HtrlBlffl?L(7);^i^${i. l^^iJ' 

^(Dl]mti7bm.nm.ti(ommz ^ 19, HfrlBii°7-U:^^^> F^MI-;!, 2ocDtfr|Bvt Pn 
^ (dhba) l3J;^;r-;r>^^^7^> ^^(Dit^m^Mi)^mf. M 7 - >; # > 

K/^)^X$S1-^o -eoM:^. tulBlffl?L<^;'ci^:^/&^tfrfB^iJ'>=^PK«pprtl^:^§$t3ii::>cL. 
^ ^^c7)^^^^'ifrlBiffl?Lt'^Jii;EK«$fL;5)o ittc. if^j±^'^.^KTWx\.^<t 

a t in^:*tc#,?i:tc-irlB^ ^ ^^d^'M^II-^ ^ hi±>&v^o lulBlffl?Lt-:fe tt^ bItIBp^ y(D^R 
^■^h:^^y(Dif:^mho:>m^^7^-^nB (b) •7-t?f±, B^flB^ ^ >OPK<f(7) ^ v 

. BtriBii 7 - ify Yi)mmsmti:m^^^Lxis ^ , wm^m^mmi^m^mzi^n ^ 

[0 0 3 9] 

bm^^-') ify Y-hmi^'nm-^j:-^(D(D^iifmt\^x\i. mx:{?. ^o^^to— fptc^ 

^^mz\t. ai^Vy^J^i; :7'nif n-;^;^ if^^^^lf ^tt^o i^x^^fi. 

V 3 - t L v^o ^f^^fg ti° 9 - V > Y<DM,i^m h\^xit^ mm \^ tr v vy-b^m 

^LfzJ^^Uy^'V=i~)\^ (dpyg) . ^J:}fmfmKmi<fhfh^o 

ffliE# 2004-3095579 
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^-v: 13/ 



Mlt#ti^# K j3 If & HtrfeilIl?Lo«:^75^ ^ V r ;v i: ^ ^} , ftlIH?L<7);^ § $ (#^, ^ 
[0 0 4 0] 

sB^M-r^vt LT<7)||ii (II) tirfB^«ft^t?i: L-CCD4, 4' - if tf U v > i: "C^f^ 

mi,Z\£V'Jym^^LfzJ:.^Uy^-V^~)\^ (dpyg) J; I9 iitM^^XTV^^o HI 9 ( 
a) iZ7j<ir^m^m^i^m^it^zio\y^X^i. ttiBB H° 7 - V K;^^ -f-^T)— f|5tC'^?l^nXtg 

it^^^iinx. hi^^t. mm^^ V > V 3 - jvors-i^^^s-ffs L. -eoM^, mmmiL(D± § 

[0 0 4 1 ] 

1119 (a) Km-t^m^mm^m^mzML. rM2 9 SK-C. J±* (P/Po 

n-^j^^'yyi)mhix^o IP*>. trriB:t*|^Mt^mi^#^c^tL, ffi* (P/Po ) 

=^ ± If T ^ ^ 75^^ lb ^ ^ y - ^ P^^ $ ^i: ^ , ft^ll#^lt«^#: \Z is It tu IBIffl 

^\.(o-x%^\t. j~}^<D^^x^^A-^^\^^fz^^ mti (p/Po) ;o^'o. 2^m(o 

ev^a *>{i^y i5'y-;V60^^{ittrfB»Ltc®*$tL:&v^o J±* (P/Po) 

:^i^~0^ 2M±t^-i,i. ^^-;L'tcj;^ttrfBm^<7)t]nJ±;fj7^,M#JItl<^$iJ?iCtC j; i9 

^ e :7 - 1; :x K^sf^g-^ ;5, ^ ^ tfr|Blffl?Lo;^ § $ ^ej^^ttrlB^ y - ;v ^ rT k 

t£-x%%\zn-x\^. ^ ^ -)-\y(r>5^^-i>m%zm^\izm-.mzmM^ft^o itt^. j±^j 

(P/Po) ^#^trTtf-Cv^< BulBy ^y-;V;&s|^|B||H?L50-^m^t;m^LTi/>< 
luiBP^«<7)i#^t^^ i9 . (p/p 0 ) 0 . 2 =^±*t'#JiictfriBy ^ y -)Vifim. 
^1"^ c i:{±j&v^^tulB/WLtc:^3lt^tiffBy ^ y -;Pcoil:^i t y _;K7)j^^ (P / 
Po) t<7)M'^^7p:-r0 9 (b) OiJ'-7 7T'{i, ffrlBy ^y-;K7)BiJ:^<^ Kijjji^ 

- U K«?^-5rfg>fc«:it^:t LT^3 i9 . MufBW^Mil#:«^#:tr^tt-& HufBWL<^ 
[0 0 4 2] 

[0 0 4 3] 

HuiBrt^b-^tj^yflfriat-^ - y isy ym^m^if. ^\zmim.-^%fL\t^ :z.fLh 
[0 0 4 4] 

mfE# 2004-3095579 
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^~z^ : 14/ 



tLT{±. I113 3£^3^i-J; ^ mm^m^ t > t (DM (Cu) s.c/tufe* 

M-^^Ji: L-r<7)ti7v^- 2 , 3 - v?&;^#^->lx- h (p z d c) -C-BJ3K$tL7ttufB 
^^^^;» (UlSif c7)Cu-p z y c L a y e r ) ti. 7X*M^^j-^ h (ynh>=^^ 

-V LT(75vey i^-;^^:.^ ^ (dpe) fi, j^iTlctt-^^'So ^(Dfz^^ z.fLh\z 

[0 0 4 5] 

Ha ic^i-|ffl?Ltc^tL. ?a;K2 9 8 K-c% J±;ti (P/Po) t::±if Tv^ ^ 

^•t\ tulB«^^lt#«:jt#(i>rTj-L. ffitJ (P/Po) ^-htf-CV^§;&^5,^7j^^^^p^ 
^^^ir^o m7X;S-^^{4. (P/Po ) 0. 1 9*vtt?{±ttrfaffl?Ll:iPK«§;}x-r. 
0 . 19 \r-&-^^m-'>)l(DmMifi^^ 19 . 0. 4 8 #ffiT-^-^0®lf^>'^^ ^ , 0. 7 4 

HU i27R:^^;6^^HrfiBlffl?L \z. j3 iSTRttH;^ \z $ tu fB^z:.^<50C^*B# huIBtK^^ 

0#ictulB7X^^:^^^tolBM?Ltcj3tt^j»7KttfIi^ic®.*$;iX7^ii t ^^L-Cv^<g,c, 
[0 0 4 6] 

m2>K7f.^tm\.\zn\^^ ?a;S2 9 8 K-e. J±;|J (P/Po) ^'^.^K±.\fX\^ht£i)^h 

ir\ mmmm^mmwmikm^M l. j±:ij ( p / p o ) =£-±if t ^^j:^^hy ^ y ~ 

^*n^«$^i-^o i±;ti (P/Po) 0. 2 *^ii?f4tutBlffl?Li^ 

^ m.:^^ y- * > ^7Xtt ^7^-t7m&m^i)mw.mii\^ xm.M^ ^ ^i-f ij ( 

[0 0 4 7] 
[0 0 4 8] 

o 

#fi<j {4 , >i^° >; T V ;v >^ ^ ;v T > ^ - -^7 A t^^^lf it ^ e tL o 

ffiSE# 2004-3095579 
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: 15/ 



ty'\±yi?V7—AmtL<. miB*"'; lf-;^;^;^>3^>m:^ ^ y (PVSA) 

[0 0 4 9] 
[0 0 5 01 

[0 0 5 1 ] 

to 0H — 

mi 5-1112 oiZT^-tm^t. ^^t^^^m^fhfi^o 

mm^^B(0±^-^tLXit. mzmmit^j:<. EmKj:E^Zxm±mMi-^:it7b^x^;h 

mB^U>[k<Dm^Klt^ Mxff, ^(Dm^:^\ 0. 1 - 5 jummmx^i) , ^(DmM<D 
2-1 0 0^mfi^-e^»9, Wmm-kC0^^\z\t, -?-CDTO|i#;0^ 
0. I - 1 fxmmi^X^^ , wm^y 4 ^-^(Dm^K\±. 2-10 
Q fimUm.X:ky), ^(DWmifi. 0. 1 ~ 1 m^ffiT-* -2> o 
[0 0 5 2] 

^mM(D^m±mmVfmmmi. am. pk«. ^tt. urn. ^e^w^ 

[0 0 5 3] 

mzu^-r^^tii^x^^o i>XTs ^mm^m,-^m^m^^(Dm^-^m^<:^^^xmm 

[0 0 5 4] 

* !9 > ^^T-^ 1? , m.m±.UibX^m^J:^.X. 5 0 °CiiI.T>0^^&t L < . 4 0 °CJ^T^^~J: ^ 

mfE#2 004-3095579 
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: 16/ 



[0 0 5 5] 

m -ffy Y) i)^2 : 2 : iRXfi : 2 : i <7)v^-f :}x75-h j; 9 tz^^i^i-;!, 

#e>tL^^,T-^fijT'*^o '5^43^ B(rlBHfl-<^>=e;ujt=^ 1 : 2 : 1 t^fe^ j: 9 t^SJJ^t-'S ^ 

[0 0 5 6]. 

pvsA) (Dm^^t Lxii. mzmmii^j:<. nhn:h^^(Dj^'Jikm^EQ^izjB 

\^xM±miKi- ^^t ^^x i ^ M X. a\ m 5 ±^4"^ ^ t c p l - 1 coi# 

iPt>tufBt:9- V F>6^~if 9 v> (pyz) X^ tlzi5\.^x li. tulB^i^"'; 

lf-;i.yi>;v.i^:x^^ h i; (PVSA) ^cDtfrlB^«>K Vv-<^)iB^S^±i^ LT < 

—If. m5±m'^^K7j<LfzM.miCF L- 2(Dt§^, I|]->t,fltf|Blf 9 - U K^O^'lf 
}^vv^> (bpy) -e^^:^^;fcfcnr^3v^T. tfriB*°'; h y -^A (? 

VSA) #<7)|trlB^«'1^°';-7-<^SB'^S^±i^LTV^§, (;||;^,-^°,; -^^<7)^;^/ 

^«-r :t><^'^;v) ^ 2 0 t?^^ — ^Oit# (100~400nm) <D^~^i-^ 7 

[0 0 5 7] 

i=^o m±m^ 'ty<D^h\^x{t. mk\t^ mmM. mmm.. mmm.. :^)vi^ym.^. * 

[0 0 5 81 

ttrlB31iRSB[n]j!{kS{i. lulBil^f^itc^^LTtMB^Ht'^L. -f-cTJKiSjtcMiRfitlSBlR]'!*^^ 

mmm<Di^^-^tLxi±. mzmmii^£<. EmKmcxm:M.miK-t^^t^^x^^ 

ttiiE#2 004-3095579 
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^-v: 17/ 



[ 0 0 5 91 

mtm^is^^mmEtLxii^ !WKimm^^<. ^mKBcxM:M.mKir^:iti}^x^. 
mmm^mmtLxii^ a^izmmitfj: < , smKmcxm^mi^nr^^t-^^x^^ 
mmtmmE tLxit^ # m mii^j:<. ^m^zmi^ xm:^m^ir :^^x 

[0 0 6 01 

w.ir}mmm-bm £ h tifz fz nx\ Hufs#?L W:it# i^z is tt ^ miLmim^-^y^i^izm 

[0 0 6 1 1 

mtmrn) 

X ^ , #icMPi(± ^fc < > B c-cigMJxi-^ ^1 1 i)^x § . {i\ > r~mm 
m%^m^i±m<Dm^i5mtLx\i^ m\mmttj:i^ mmK]/B'cxm.%m^\^fz<i^^(D 

o 

[0 0 6 21 

h ^mmTbrnmn^^x^j:^ . MiiZ'Z-'^t,zB\^xM:s.MiKLfz^<7)m(D^ek 

:^^m(7)mmnM^um-iz^\^^xi±. ttmy:^ h,Tbm%mizmi^}^tLx\^>^ ^ t ^zmm 
-r^M> x{±, mmy:^y-^mmir:h^tizmm-r^mmm-im^fix\^^^fzit). 

> BlfeS. ^3lc;^ ^m^^iiZi^t'r^^mid'mKi5\,^xUmK 

ffliE#2 004-3095579 



#11 2004-072708 



'J : 18/ 



[ 0 0 6 3 ] 

tg«jt# jo T ii . CO tfrlB^il^M itf$:«7t#: tt ^ M f BI-IIi?L 

p^iizmmr:^ hf>mm7bmmm^fLx\^^xi> x\^^o 

mi/zi^mir^cti)^^x^Zo 

mmm^ihx\^^^m^^zii, my^}^i}mM7bmm^^i-^fix\^^^z.tK^mi-^m^. x 
{i. mmv::^ v:^mm-r^^tKmmir:hmm:^HfM^tix\^^^fzii(). m^^. m^. m.m 
. mm. ^it. mm. u^. ^^^^^tziibh-r:h^m^m\zi&^^xuM\zmm^^^t 

[0 0 6 4] 

^\zm'M.m.^Lfz^(Di^(D^m^:nLxrj:Z>o 

mmk^^^tLx\±^ m\z%\]mt-^j: < . um^z]iS}^x^±mM-r^^t-h^x^. mk. 

[0 0 6 5] 

1112 1 tc^i-J; ^ ;^^jS^cJ; i), ±iEc7)#?L®MC P L - 1 ^^-r^;ta^Jl«t« 
(^4) =S:#S (2 St:) XU^X^fZo t-f^ -^fB^Jl-^ :t > t LTlH (II) 

^fflv^^fcid. ^OMI^iiLTCu (NO3 ) 2 • 2. 5H2 0O8. 3mM=grffiv>. i 
:}xt'3^tL. t>rlB«>Ky t L-C53^°'J h 1; -^A (PVSA) (T;v 

KU-;'f-tt^) ^Ir-^JnL/Co ^t^^ ttrlBti 9- V Ft LTOif 9 (pyz) (DO 
. 2 1M^«L. ^V^-C. tulB^M-a-tft LTcOtf^i^'^- 2 , 3-v?^;v^^^v^ 
-h (pzdc) 08. SmM^miJDL. itL^-H ^#S$-frfc)|^^T'» ( 2 5 X:) 

«J^CP L- 1 ^^i-^^;^#Si|#:«it# (1114) =^^3tL7!io 
[0 0 6 6] 

#^tL/c;g-^^«||#«it#:(7)^HSH(±. XltllI«^^t^J: ^: | [Cu2 

(p z d c) 2 (p y z) ] 2 • X H2 01 n . X^^f^^ ^ h ^mUl^tzo tfz^ W. 
^«^Sil#«^#tf> tw, tufB4^° V H^-;v;^ hV'i'A (PVSA) i)^^^fLX 
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mm^] mm 
m 1 1 

Synthesis of Pillared Layer Frameworks 



N^COONa 

cu(ao4V6H20 + l^XcooNa * r^arLigand — - {[Cu2(pzdc)2(L)]-xH20}„ 
Naapzdc L = pyrazine 




monoclinic P2i/c (No. 14) 

a =4.693(3) A Z=2 

b = 19.849(2) A? = 0.062 

c= 11.096(2) /?w = 0.062 

^= 96.90(2)° 

V= 1026.1(6) A3 



ORTEP Drawing of Building Unit 
[HI 2] 



Pillared Layer Structure 
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Structure of CU'i!>z(HC'dpetha 
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2D Layer 3D Piriared layer Structure 
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PHlared lyaer System_Cii-pzdc-L eHP 



ana 



Na2P5sdc 



+ L 



Na2Pyrdc 



{[Cu2(p2dc)2(L)]'n(H20)}n 
{[Cu2(pyrdc)2(dpetha) ]n(H20)}n 



I — ^DyramicStnicutre- 



HO 




dpetha dppro 



—Rigid Striicutre 




pyz bpy azpy 




ffl|iE#2 004-3095579 



#M 2004-072708 




[US] 



(a) 



: 5/ 



3.6X4.2 A 





Hi|E#2 0 0 4 



-3095579 



#11 2 0 0 4- 0 7 2 7 0 8 ^~-J : 6/ 




miE# 2 0 0 4 



-3095579 



#112 0 0 4 -0 7 2 7 0 8 : 7/ 

im 1 0] 




[lai 1] 



10 0 diffraclion 



Pillar 




as 



1.0 



0.4 D.6 

H2O adsoiption isotherm at 298K of B2 



J^(1 00) 

Cl=r11.6A 

d=11.3A 



J 



1 d=9.3A 

~T ^ 1 1 1 i 

5 1D 15 20 25 3D 
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lOeq 
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[H 1 9] 



CPL-1 obtained 
without stirring 
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SEM (scanning electron microscopy) 




CPL-1 obtained 
by one day stirring 

2 1] 



Cu(N03)2' 

2.5H20 



PyZ(D.21M) 




Slirrtng or 
teavMig m& day 



P¥SA 



Centrifuge and vi^stiing wiAth v^er X 2 ^ 



Poly(viii^is«ilfonic acid, 
sodium salt) (PVSA) s 



n. 

SOgNa 



pyz = pyrazine 

pzdc = pyrazine-2,3-£llcarbo>5yilc add 



C PVSA = 0,1.0, 5.0,1 0,1 5, 20, 25, 3Qeq 3 

pvsA<p^nac^^^cpL-i w-< x ^^^m m ^ -. 
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36 43 


48 



BUIK (PVSA-Oeq) 
leq 

10eq 
iSeq 

20eq 
30eq 



30eq(a month 
after) 



XRPD pattern of CPL-1 (without stirring) 
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33 
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Bulk 

(PVSA=Oeq) 



leq 



lOeq 
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20eq 
30eq 



XRPD pattern of CPL-I (stirred sampfe) 
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[1112 6] 

The synthesis of CPL-1 influenced by poly(acrylic acid) 
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